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Distribution of Manufacturing in  Japan  : 
 A Macroscopic Analysis of Localization 
          of Manufacturing
 Norio HAS EGAWA
   In the last 30 years the statistical methods for the purpose of setting manu-
facturing region have been developed and increased its relative importance in 
the geographic fields. They have succeeded in finding the way to settle some 
geographic questions and concretely solved the problems to a certain degree. 
In order to analyse roughly the localization degree of the manufacturing distributed 
 irregularly in Japan as a whole, the  author adopts some statistical methods accord-
ing to prefectural unit, and undertakes to propose the geographic problems of the 
manufacturing in the future. In this report any new statistical method is not 
brought forward whatever, but he aims at propounding the information for the 
international comparison of Japanese features with those of other countries, 
as well as the recognition of the existing states of the distribution of manufacturing 
in Japan. 
   With a view to showing the distribution of manufacturing, two ways have been 
adopted in  general  ; one is the method in which each plant is plotted on maps, and 
the other, the way in which the distribution is indicated by the numbers in each 
statistical division unit. In the latter method, the characters of  any given region 
have been discussed on the basis of the combination of adjusted indices. But in 
the statistical treatment of geographic aspects, it is desirable that the abstracted 
index number from the calculation in each region illustrates in itself the compound 
characters of the region, and that its  geographic variation is called into question. 
   In the procedure of the statistical analysis, the calculation of "coefficient of 
 localization" and "locaction factor" of manufacturing depends on the methodby 
Edgar M. Hoover" and Rutledge  Vining,2) and the figures of the degree of the 
specialization and diversification of manufacturing are based on the Allan  Rodger's 
 work." Concerning with the detailed method for computation and drawing picture,
(1) Edgar M.  Hoover  : The Measurement of Industrial Localization. The Review of 
       Economic Statistics, Vol. 18, 1936,  pp. 162-171,  cf. P.S. Florence : Economic
       Research and Industrial Policy The Economic Journal, 1937. pp. 621-622. 
(2) Rutledge  Vining  : Location of Industry and Regional Patterns of Business-Cycle 
        Behaviour. Econometrica Vol. 14, 1946, pp. 37-68. 
(3) Allan  Rodgers  : Some Aspects of Industrial Diversification in the United States. Eco-
       nomic Geography, Vol. 33, No. 1, 1957 pp. 16-30
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the author hopes that the reader efers to their excellent papers. 
    The data are obtained from "Census of Manufactures for 1953" published by 
"Research and Statistics Division, Minister's Secretariat, Ministry of International 
Trade and Industry. For the sake of the internationally possible comparison of 
the information, the number of persons engaged in manufacturing establishments 
with 4 workers or more is used in calculation. (Neither the value added nor the 
production value is considered in this case.) 
   Location Factor and  Coefficient of Localization of Manufacturing In-
dustry For each region a location factor is computed for each industry by 
obtaining the ratio of the percentage of total employment in a given region found 
in a given industry to the same percentage for the nation as a whole. 
               Location Factor = eia   — ei, 
 e, E  Ei  E 
 E = Total gainfully employed in Nation 
 E, = Total employed in Industrya in Nation 
 ei = Total employed in Region i 
 eia = Total employed in Region i in Industry a 
   If an industry is distributed uniformly in a nation, the location factor is unity 
in every region. If an industry is highly localized in a few regions, these regions 
may have high location factors for the industry, and the other regions may show 
the low location factors. 
   The coefficient of localization of a given industry is obtained by computing the 
weighted average deviation from the unity of the location factor for all regions. 
             Coefficient of Localization —2IIeleia 
 ZEa 
   The measure may shift among zero and unity. If the geographic distribution 
of a given industry is completely uniform the  coefficient may be zero. And the 
more remarkable the geographic oncentration becomes, the nearer the measure 
may approach to unity. 
   There are 4,667,547 persons  engaged in 172, 613 establishments of  manufactur-
ing in Japan in 1953 and their components are shown in Table 1. Calculated based 
on the major groups of manufacturing defined by the standard industrial classifica-
tion of  Japan, the coefficient of localization of each group is computed as shown 
in Table 2, and the localization degree is figured in Fig. 1 which is defined as a 
localization curve by  E.M.  Hoover  4  .
   In Japan, the industries localized to the lowest degree are group-20 (food and 
kindred products) group-24 (lumber and wood products),  group-25 (furniture
(4)  ibid. 1)
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Table 1. Components of persons engage 
  and the United States.
d in manufacturing by major group in Japan
19 weapons 
20 Food and kindred products 
21 Tobacco industries 
22 Textile mill products 
23 Apparel and other fabricated textile products 
24  Lumber and wood products 
25 Furniture and fixtures 
26 Paper and allied products 
27 Printing, publishing and allied industries 
28 Chemical and related industries 
29 Petroleum and coal products 
30 Rubber products 
31 Leather and leather products 
32 Stone, clay and glass products 
33 Primary metal industries 
34 Fablicated metal products 
35 Machinery 
36 Electrical machinery, equipment and supplies 
37 Transport equipment 
38 a) 
39 others 
Total
  Japan 
 (in 1952) 
 _96 
      9.7
20.8 
 2.5 
 6.9 
 1.8 
 2.9 
 4.1 
 7.8 
 0.6 
  1.6 
 0.6 
 5.1 
 8.3 
 4.1 
 8.2 
 4.6 
 6.6 
 1.3 
 2.5 
100.0
d States 
1947) 
10.1 
0.8 
 8.6 
 7.6 
 4.4 
 2.3 
 3.1 
 5.0 
 4.4 
 1.5 
 1.8 
 2.7 
 3.2 
 8.2 
 6.8 
10.8 
 5.6 
 8.3 
 1.6 
 3.2 
00.0
 Unite
 1
     a) medical and scientific instruments, photographic and optical instruments, 
         watches and clocks 
Sources  :  "Census of Manufactures for 1952" in Japan and the U.S.Census of 
         Manufactures for 1947.
Table 2. Coefficient of localization of manufacturing by major group
major group Coefficient
20 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
89
 0.207 
 0.281 
 0.268 
 0.327 
 0.301 
 0.165 
 0.311 
 0.301 
 0.445 
 0.517 
 0.343 
 0.275 
 0.308 
 0.338 
 0.139 
0.315 
 0.310 
 0.423 
 0.265 
 0.223
* coefficient of localization of  total manufacturing industries to population
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1 Localization curve of major group of industry
and fixtures) and group-26 (paper and paper worked products); and highly localized 
industries are group-30 (rubber products), group-31 (leather and leather products), 
group-33 (primary metal industry) and group-38 (measuring instrumert, medical 
instrument, physical and chemical apparatus and instrument, etc.). The former 
groups belong to the residentiary industry which shows relatively uniform distribu-
tion corresponding to that of population and its products depend on the local 
markets. The latter groups are located at the regions blessed with some specially 
profitable locational conditions uch as the nearness to large markets or raw mate-
rials, good facilities for import of materials and shipment of finished goods,  etc, 
   On the other hand, the relative importance of a manufacturing roup for a 
prefecture is different from that of another. The distribution of the location factors 
of total manufacturing to population is shown in Fig. 2, which illustrates the 
geographic variation of localization degree of manufacturing as a whole. It can be 
easily found that the Kei-Hin region (Tokyo and Kanagawa  Prefectures), the Chukyo 
region (Aichi Pref.), and the Kei-Han-Shin region (Oosaka, Kyoto  and Hyogo  Preis.) 
are three centers of manufacturing in relation to the population. The location 
factors of each major group of manufacturing to total manufacturing are nextly 
calculated for all prefectures in Table 3, from which one can quantitatively grasp 
the tendency expected in common sense. Namely the weignts of the major 
group-20, 24 and  26 are heavy in Northern Honshu and southwestern part of Ja-
pan, and the major  group-33--.-38 are heavy in general in the four large manufactur-
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          Fig. 2 Distribution map of location factor of total manufacturing 
                 to population 
ing regions in  Japan. In other words, the Hokkaido,  Tethoku, Southern Shikoku, 
Northern  Chfigoku (Sanin) and Southern Kyushu Districts are characterized by 
the heavy weight of food production, lumbering and wood products, paper and 
similar production, and furniture; and Tokyo, Kanagawa, Shizuoka, Oosaka, Hyogo 
and Fukuoka Prefectures lay emphasis on heavy and chemical industries such as 
chemical industry, primary metal industry, fabricated metal industry, machinery, 
 electrical machinery and transport equipment. Fig. 3 shows the distribution of 
the location factors of the major group-20, 24, 33 and 34. The value of one or
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Table 3. Location factor by
 (1)  ' 20
Hokkaido 
Aomori 
Iwate 
 Miyagi 
Akita 
 Yamagata 
Fukushima 
Ibaragi 
Tochigi 
 Gurnma 
 Saitama 
Chiba 
Tokyo 
Kanagawa 
Niigata 
 Toyama 
Ishikawa 
Fukui 
 Yarnanashi 
Nagano 
Gifu 
Shizuoka 
Aichi 
Mie 
Shiga 
 Kyoto 
Oosaka 
Hyogo 
Nara 
Wakayama 
Tottori 
 Shirnane 
Okayama 
Hiroshima 
Yamaguchi 
Tokushima 
Kagawa 
Ehime 
Kochi 
Fukuoka 
Saga 
Nagasaki 
Kumamoto 
Ooita 
 Miyazaki 
Kagoshima
..^
0.59 
0.27 
0.44 
0.37 
0.40
0.56 
0.54 
0.46 
0.72 
0.89
0.96 
0.44 
1.53 
1.59 
0.86
1.41 
1.25 
1.55 
0.60 
0.88
1.17 
1.38 
2.02 
1.24 
 1.10
1.14 
2.35 
1.64 
0.67 
0.92
1.71 
0.25 
0.26 
1.12 
0.94
0.70 
0.83 
0.94 
0.50 
1.07
0.42 
0.63 
0.45 
0.47 
0.62 
0.33
2.46 
2.71 
1.29 
 2.43 
1.17
0.89 
0.95 
1.91 
0.81 
1.24
0.79 
4.45 
0.58 
0.78 
0.67
0.47 
0.47 
0.29 
1.35 
0.95
0.67 
1.13 
0.77 
0.85 
0.45
0,88 
0.52 
0.87 
1.33 
0.91
1.60 
2.33 
0.85 
1.24 
1.12
1.57 
1.60 
0.88 
1.21 
0.96
 1.60 
2.16 
2.11 
 1.71 
 1.52 
3.43
22  23  1
1  24
25 26 27
 0.34 
0.25 
0.42 
0.23 
0.33
1.56 
1.32 
0.55 
1.46 
2.18
1.21 
0.59 
0.33 
0.02 
1.08
1.64 
2.53 
3.50 
1.87 
1.48
1.52 
1.03 
2.06 
1.85 
1.91
1.71 
0.93 
0.89 
2.55 
1.52
0.68 
1.46 
 2.03 
0.68 
0.29
0.86 
0.90 
1.41 
0.80 
0.24
3.36 
0.08 
0.62 
1.15 
0.25 
0.29
0.53 
0.25 
0.43 
0.13 
0.17
0.78 
0.55 
1.21 
1.08 
1.29
3.55 
1.09 
1.04 
0.65 
1.00
0.24 
1.21 
0.71 
2.25 
1.06
0.67 
0.63 
0.73 
0.43 
1.27
1.44 
1.72 
0.45 
2.17 
0.91
0.08 
0.33 
2.71 
0.86 
0.12
1.57 
1.90 
1.06 
0.27 
0.42
0.63 
0,88 
0.63 
0.16 
0.13 
0.96
 2.41 
5.52 
2.92 
1.86 
6.37
1.78 
2.16 
1.27 
1.69 
1.18
0.52 
1.18 
0.28 
0.22 
0.89
0.56 
0.67 
0.78 
2.38 
2.01
1.57 
1.50 
0.69 
 1.35 
0.82
0.68 
0.25 
0.59 
2.17 
2.24
4.52 
4.43 
0.99 
0.97 
0.88
2.57 
0.53 
1.41 
2.61 
 0.53
1.04 
0.42 
2.23 
3.14 
2.86 
3.71
1.81 
2.01 
1.43 
1.86 
2.17
1.78 
1.26 
0.73 
1.84 
1.25
0.88 
1.10 
1.09 
0.78 
1.50
0.76 
0.87 
0.57 
1.33 
1.43
0.91 
1.43 
0.72 
0.65 
0.55
0.68 
0.73 
0.39 
0.83 
1.52
0.67 
1.85 
0.68 
1.47 
0.76
3.14 
1.10 
0.65 
0.67 
0.98
0.66 
1.08 
1.10 
1.57 
0.69 
1.66
 3.31 
0.52 
0.43 
1.64 
2.00
0.33 
0.31 
0.18 
1.15 
0.37
0.68 
0.36 
1.02 
0.22 
1.04
2.23 
0.53 
0.78 
1.33 
0.48
1.52 
3.27 
0.47 
0.03 
0.27
0.52 
0.81 
0.56 
0.17 
1.11
0.57 
 1.33 
0.55 
0.43 
1.18
0.71 
1.15 
2.58 
7.20 
0.62
 1.41 
0.08 
2.67 
0.29 
2.40 
0.29
1.37 
1.75 
1.14 
1.86 
1.04
0.89 
0.77 
0.45 
0.58 
0.35
0.21 
0.27 
3.13 
0.22 
0.71
0.65 
0.76 
0.29 
0.83 
1.14
0.29 
0.43 
0.62 
0.44 
0.09
1.01 
1.21 
0.36 
1.11 
0.55
0.25 
0.68 
0.55 
0.72 
0.53
0.86 
0.58 
0.53 
1.15 
1.09
0.78 
0.75 
0.75 
0.71 
0.89 
1.25
28
1
;
i
1
1
I
1
i
i
1
1
1
1.25 
1.25 
0.71 
0.58 
0.67
0.89 
1.57 
0.18 
0.23 
0.35
0.38 
0.45 
0.97 
0.91 
1.83
2.23 
0.67 
0.29 
0.10 
0.38
0.29 
0.17 
0.09 
0.64 
2.91
0.72 
0.92 
0.78 
0.67 
0.73
0.08 
0.67 
0.61 
1.54 
4.06
2.57 
2.30 
2.58 
0.46 
1.82
0.56 
0.25 
2.39 
0.57 
5.63 
 0.71
more of the factors varies 
and 24 and the groups of 
higher quotient of former 
Japan, most of which are
(1) Location factor of total manufacturing to 
 Places in the table marked x refer to a 
   they are in fear of beeing discovered.
extremely in distribution 
33, 34 and 35. Generally 
groups are the so-called 
becoming the  objects of
population 
 very few
between the groups of 20 
speaking, the districts with 
underdeveloped districts in 
multi-purpose development ,
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 industries and by prefectures (1951)
29 30 31 32 33   34
1.33 
 x 
0.58 
1.14 
6.67 
0.89 
0.31 
0.36 
0.63 
0.71 
0.56 
1.09 
0.69 
1.69 
2.62 
0.24 
0.27 
0.70 
0.56 
0.38 
0.19 
0.60 
0.39 
0.81 
 x 
0.48 
0.39 
0.25 
0.0 
4.22 
0.33 
1.33 
1.60 
0.28 
3.53 
0.57 
0.46 
0.24 
  x 
6.43
0.89 
0.67 
0.45 
0.57 
0.56 
 x
0.57 
0.94 
1.23 
0.83 
0.33
0.67 
1.41 
0.93 
1.27 
0.32
0.75 
0.36 
0.66 
0.58 
0.67
0.41 
1.13 
0.43 
0.67 
0.33
4.71 
0.25 
1.92 
1.35 
1.91
0.56 
0.72 
0.73 
0.67 
0.45
0.17 
1.47 
1.92 
0.54 
1.41
0.71 
1.40 
0.47 
1.78 
1.53
3.20 
0.75 
1.39 
1.71 
0.48 
 1.14
0.67 
 x 
0.71
0.56 
0.0 
0.45 
0.76 
0.87 
1.67 
0.91 
3.22 
0.33 
0.63 
0.29 
0.33 
0.83 
1.67 
0.24 
0.88 
0.37 
0.03 
0.91 
0.65 
1.33 
1.86 
3.33 
1.81 
0.0 
0.04 
0.25 
0.54 
 x
0.51 
0.29 
0.22
 x 
0.0 
0.0 
0.71 
 x 
 x
2.20 
1.01
 x 
2.83 
 x 
0.33 
 x 
 x 
2.51 
0.76
1.82 
2.91 
1.63 
0.47 
0.12 
0.06 
0.27 
0.21 
0.50 
0.95 
0.81 
0.67 
0.09 
0.45 
0.71 
0.68 
1.08 
2.56 
0.24 
 x
 x 
1.45 
0.86 
0.24
0.14 
0.11 
0.21 
 x 
3.19
x 
x 
x 
x 
x 
x
1.43 
0.25 
3.71 
1.14 
0.55 
0.89 
0.63 
1.36 
0.75 
0.56 
1.29 
0.27 
0.75 
1.96 
0.79 
1.18 
0.47 
0.07 
0.17 
0.19 
0.19 
0.53 
0.59 
0.04 
0.09 
0.36 
1.27 
2.27 
0.17 
0.63 
0.08 
0.69 
0.81 
0.54 
1.06 
0.0 
0.56 
0.53 
0.20 
3.25 
0.25 
0.33 
 1.14 
 0.13
0.47 
0.25 
0.29 
0.75 
0.33
0.78 
0.47 
0.45 
0.58 
0.73
0.83 
0.95 
2.28 
1.30 
1.27
0.35 
0.33 
0.07 
0.33 
0.76
0.71 
0.55 
0.62 
0.51 
0.18
0.76 
2.18 
1.41 
0.50 
0.26
0.25 
0.33 
0.61 
0.98 
0.59
0.43 
0.31 
0.18 
0.47 
 4.90
0.61 
0.52 
0.28 
0.57 
0.38 
 0.29
35
0.53 
0.55 
0.29 
0.75 
0.67 
1.11 
0.69 
1.81 
1.08 
0.71 
1.22 
0.82 
1.17 
1.04 
1.38 
0.88 
1.33 
0.29 
0.33 
0.67 
0.48 
1.03 
1.72 
1.05 
0.75 
0.72 
1.58 
1.20 
0.17 
0.73 
0.84 
0.50 
0.55 
1.10 
0.71 
0.29 
0.60 
0.94 
0.41 
0.93 
0.84 
 1.68 
0.43 
0.43 
0.25 
 0.57
36
 
I
37
1
38
0.03 
 x 
 x 
0.82 
0.33 
0.44 
0.63 
3.27 
0.31 
0.71 
0.88 
0.09 
2.37 
3.39 
0.25 
0.24 
0.19 
0.14 
0.67 
1.85 
0.48 
0.49 
0.79 
1.25 
0.75 
1.72 
0.96 
1.11 
0.33
0.08 
0.43 
0.39 
0.06 
0.14 
0.25 
0.12
0.62 
0.83 
0.65 
0.08 
0.16
0.57 
0.75 
0.57 
0.71 
0.17 
0.11 
0.16 
0.45 
0.36 
0.56 
1.17 
0.82 
0.96 
3.39 
0.45 
0.35 
0.67 
0.07 
0.13 
0.33 
0.57 
0.55 
1.19 
0.03 
0.18 
0.68 
0.97 
1.81 
0.07 
0.18 
0.08 
0.33 
1.64 
2.78 
1.77 
0.43 
0.30 
0.24 
0.45 
0.42 
0.81 
5.34 
0.21 
 0.43 
 0.13 
 0.43
39
1
I
0.07 
 x 
0.29 
 x 
2.22 
0.94 
0.69 
0.36 
0.35 
2.04 
0.91 
4.16 
0.78 
0.56 
0.12 
0.13 
0.71 
0.67 
2.38 
0.57 
0.51 
0.98 
0.03 
0.59 
0.68 
0.67 
0.13 
0.33 
0.18
 x 
0.41 
0.24 
0.35 
0.00 
0.20 
0.05 
0.01
0.20 
0.0 
 x
0.17 
0.25 
0.71 
0.75 
0.52 
0.78 
0.81 
0.91 
0.81 
0.56 
0.75 
1.27 
2.09 
0.61 
0.67 
0.59 
0.33 
0.21 
1.17 
1.62 
0.77 
1.18 
0.79 
0.95 
0.59 
0.52 
1.39 
1.21 
2.33 
1.64 
0.25 
1.93 
0.60 
1.54 
0.24 
1.57 
3.21 
0.24 
0.80 
0.21 
0.67 
0.08 
0.32 
0.86 
0.25 
0.44
establishments whose inner facts are unstated because
which Japanese geographers are deeply interested in. The districts with higher 
value of the latter groups are the nerve centers of the manufacturing in Japan, 
where it is looking forward to analysing the organization of complicated locational 
conditions and the industrial structure by geographers, even though a part of the
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problems has been studied with fruitful results. 
   Specialization and Diversification of Manufacturing in Each Prefec-
ture Each group of manufacturing is irregularly distributed in Japan as mentioned 
above, and it does not occupy the similar weight within a prefecture either. Then 
the degree of diversification or specialization of manufacturing is examined in each 
prefecture according to the  precedent5). The method adopted in the computation 
and figuring is the analysis of "diversification pattern" named by Allan Rodgers, 
and its graphs are shown in Fig. 4. By the curvature of the figured curves, every 
prefecture is classified under 5 categories-highly diversified, moderately diversified,
 100%
„:.. 
i  A 1 i
 450 
I
4
4
 4,
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 4
 4`• 0
 Ng'
 t.464.4111.-iks
          Fig. 4 Graphical representation of typical diversification patterns 
       I highly diversified : Tokyo, Osaka 
 ji moderately diversified : Fukuoka,  Miyagi, Hiroshima, Aichi, Shizuoka 
 II intermediate : Gumma, Kanagawa,  Toyama, Nara, Yamaguchi,  Iwa-
                         te, Fukushima Yamagata 
        IV moderately specialized  :  KOchi, Ehime, Shimane, Aomori, Akita 
       V highly specialized  : Miyazaki 
intermediate, moderately sepcialized  and  highly sepcialized. If the manufactur-
ing is uniformly diversified in a prefecture, where the curve  may extremely approach 
to the diagonal. 
   The highly developed regions of manufacturing with high location factors 
of manufacturing to population have the highly diversified manufacturing, and in 
the underdeveloped districts such as  Tahoku, Southern  Kyushu, Shikoku and
(5) ibid. 3)
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Northern Chugoku the manufacturing industry is highly specialized in general. 
Miyagi, Shizuoka and Nagano Prefectures are the exceptional cases with highly 
diversified manufacturing and relatively less value of the location factors of 
manufacturing. The question as to why the manufacturing industry is diversified 
in some regions and why it is specialized in the other regions, is important to 
elucidate the geographic structure of the manufacturing in Japan. 
   Some Future Problems of Manufacturing Geography in Japan The 
Japanese industrial heart consists of four large manufacturing zones. The 
geographic analysis of manufacturing should be set about from those regions 
where emphasis is laid on the heavy-chemical industry or the industry of 
production-goods. And a broader view-point that one should consider the 
manufacturing as a part of the structure of Japanese industry, is necessary for the 
study. Accordingly the industrial structure of the underdeveloped districts should 
be taken into account as well as that of the large manufacturing regions. And 
as the regional structure of manufacturing is specially characterized as found in 
the cases of domestic industry and speical industry, the regional analysis of the 
organization of industry should be also made clear at the same time. 
   The manufacturing  industry in Japan occupies the foremost situation in the 
world, nevertheless the manufacturing eography in Japan is behind the other 
fields of geography or similar studies in other countries, because most of the study 
are restricted to the fields of local domestic industry or the study of the industry in 
a small scale area. 
   The representative geographic studies of the manufacturing in Japan published 
by  Mutsu()  Nishimura  (6) and  Kiyoki  Koda,  (7) who made the exellent analyses 
making use of many other symbols. And yet the author desires that the 
present short report will become a step to the development of the geographic 
study of Japanese manufacturing industry for international comparison.
(6) 
(7)
 Mutsuo Nishimura  : Distribution of Manufacturing in Japan (in Japanese) Human 
   Geography (Jin-Bun-Chiri)  Vol. 3, 1951 pp.  10-20, Vol. 4, 1952, pp. 14-27. 
Kiyoki  KOda  : Analysis of Manufacturing in Japan (in Japanese), Geography of 
   Production, 1956, pp.  168--191.
